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(54) SUBSTRATE PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
processing device capable of effectively removing the 
roughness of the surface on the fringe of a substrate and 
films which stick to the fringe and contaminate the substrate 
in the process of manufacturing a semiconductor device. 
SOLUTION: The device includes a polishing tape 22 and a 
polishing head 2 which presses the tape 22 to the fringe of a 
semiconductor wafer 100, which is polished by being rubbed 
with the polishing tape 22. A elastic member 21 is prepared 
on the polishing head 2 to support the polishing tape 22, and 
an air cylinder 3 is prepared to press the tape 22 to the 
fringe of the wafer 100 with the head 2 at prescribed 
pressure. 
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t *« Afc d i ^1ta^t^SMIgl 0 20 
[R^S 5 ] ffiEWJg t— :/£ ffl® 7>r;^i:±t))g 

Ho 

rai#^ 8 ] mmm^- rf \z& o mmm^ v 
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[0 0 0 3] flJAfcT, M/>f+t^>?^hl/>f 
(f-i'-yh L/>^) £S i ^xACD^ffilCfl^fc-TSR 
IE (Reactive Ion Etching) IfifcfiHT, ±j£U£: 
«t5)S:flIXSH©a55jm*^^-r-5. R I EIST 
tt. S-f. HI 8 (a) K^-TASK. Si^xAlO 
0±\ZS i N®| 5 0 0 iSiO 2 l51 O0)Ui^6 
&3A-KvXi7£J£/&U ±EA— F7X^7^^^7 
tCLTS i ^xA lOO^RI EttCTX7f>^LT 
r^-yM/>f 5 2 (018 (b) # 

BB) o 

[0 0 0 4] C©R I EISfCiB^Tft Iyf>^ 
fc£i;5M£j«4*«*S i >5xAl o 0<D^^;ug5X^x 

LT, B18 (b) (C^-Tcfc^tZ, S i »>xA 1000 

'^^as&tf x y zs&iz&vtgzm 5 3 o^MstiSu 

5 2 0 *»« J: < »*l± 3 t Lfcf^lctt, f0^P 
X y ^a»C&«S«J tC3!£ IT L £ 3 o 

[0 0 0 5] If^fis 3 0©i6Si3:fi»:«t0;t7y 

I^Tl 0 Mmifi< fdfc&CU S i ^xA 
1 0 0cDM^|P#$>^^«ypirXB#tC®fflLT/N o -^^ 

[0 0 0 6] u0j;5ft^e5 3O^i 

5fe"T^)^:ae>tcCDE (Chemical DryEtching) toWB^ 

(a) \Ztf;*TJ:z>IZ. S i^x/M OO^^WW 
X7ySWtmm«S^H/^cSBtl/yX h 5 4 0 
St^TT^. *LT, l/yXh5 4 0Tlt>nT^ 
3B#0DS i 'i? x A 10 0 ^WCX7f>^t§^t 
^<£9, ^^»a«Xy i;S©«-tt»fi5 3 0 
"T* (HI 9 (b) mm) . rWX»6« 
IlT^cl/yX N5 4 0*i(«tt"« (HI 9 (c)# 
BH) o 

[0 0 0 7] iW^&CDEStrll fAWXSIS 
l/v^X h 5 4 0 T«tS*rs^S75«*«)fc*. Ui^X 

T#^>^\ £H£^ig5 3 OO^^OA^^/^^JSDTIHI 
Ci5 5 0ji«SnTLi5 (HI 9 (c) #88) 0 £ 
0Da<D[Hlini5 5 Ote, ^CXigJKKTffffcn^CMP (Ch 
emical Mechanical Polishing) ^cDjpXB^fcyx 
S^0^<> BBta5*^*6^ K^CDEffi 
tCJ:^TH, ^©J;54S i ^xA 1 0 O0^^M 

o/to ^fc, Mfr, CDEigcgt^ift^^D^ 
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[0 0 0 8] Sfc. *«^SS©»»fCtt. £i£ 

*m<hLT©Cu. fc^teifcUiftDRAM^F e RA 
MCD^-^/'N'v'^^M^tL.TtDRu-^P t. *-WN°-> 
*^®flMim<fcLT©T aO. PZTSt*, ff^T&t^ 

[0 0 0 9] #J;U£, tf/ty^fliLTfflMRu 

t5RuI©K54ttlITfe5. d©«fc5&RulBI©jj£ 
I*ftil/Ttt. ISCVD (Chemical Vapor Deposit 
ion) m&— %t&Jlzm^*>tlT^Z>&, CVDStli 

y S^SP. &rjtlSX0R u l^©ttS£i&tt£ - 
fctV, Sfc. X/t-y^&fCiS^TX-yv^-y h U 
fflV>TRulBI©f£|g|£fT 9^Tt>. ^^UPg&RtfX"/ 
i^CX/l-y^HSrt 1 (Ru) *«lHl0jitrCli(C«t^Ru 

#g 0 £iS i*tCX-.y h*BSr/h$ < -T-5«-& 

fi, ^S6»RuMCD#^S:^Jc^:<-rci:*iilb 

[ooio] ir»fn©i«R^ffic-a-«t. Ru«ii©5 

[0 0 11] ^;P»SSK:tt*l,&Ruffii©|SfcStt. fi£ 
JfcfrS. Vx.y hx^^>^(c«fc0frtonT*3 0. S 
i ^i/\©gffi£±fcLT*¥(;:lHji|SLT^-5S i -7x 

XyiJatHUTtt, EHER**W8EUT. *J&©^A 

[0 0 12] LfrU Cffl^TIJ. Ru«g©Rfc*U- 
Onm/mi nig^TMfci*. lftSfcOWSa 

swra^a^ 5 #uu: ti<. x y h t» £ ^ 

3nH«tfc&. Mtc, T»K:t£*bfcRuSIISE*-r*ii 
dtlSr^TSfcfefCtt. Tit!lSX-7^> 
^T^-SSiJCO^^tCcfc^^jc-y KX^^>^$iiJllLT 
fT5*S*«*0» MtCX;U-y^ W*<ft9TL* 

[0 0 13] 
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[0 0 14] 

tt*ra»j££*ft-r *fgHj©?g i ©<«#«, 

[0 0 15] C©J: p &8fff-^ffl n&flffl; J; 0 
a«©^;U&;RtfXy ^&©§ftt^fi©&*£fr5 d 
ttttlH «©C D EffiTB^fc^fc h 

[00 16] Sfc. C©cfco^£W^^-y^ffl^fcW^ 

75tT#-5©T. JE*©i)iy hXu/5 L >^fetJt'<T® 

[0 0 17] dCT, itafiffe^-^SrSS^WS^w;!/ 

I*e.^5SlfIf-y'&ffllf>Sc:i:t)Tt5. Z.COJ:? 

±0. Mz.lt. *«©*©. #IC^SK ("^ua&Rtf 

«ha*fcV>. tot. W«^-y*SS©il^SS©ft®}g 
mzm^ZY^m, Z. t&T%Z><DT\ &&<DmMffi$: 

Btc^^tlfctft»c^e^*«©^®(c##LAc>Fg^ 

CT. «^-7tt©SJFeiJI£l:UfcLT 

[ooi8] **i8©«2©as««. mm?— ft. ± 

±MA7 S*^filf^©WBE*TjfEEL.TJiiSfiJfaix- 
[0 0 19] ^©<t3(C. .««£E«fl|f4. W^ffCfiJf*^ 
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[0020] **wofiF*Hri-j8«»4, ±$mj£mm 
[0022] *»0^<d^ 3 (ommte. mm^-^h. ± 

[0 0 2 3] £(AJ;5ft#l/&fCcfcD, SftA*7 ^tCSPJE 
[0 0 2 4] CCDS^fC^T, JiEWB^-XSWe 

[0 0 2 5] Lt^«a)—«l*tt, ±f2«E^ 

[0 0 2 6] 

RHlcffi££4KttaSBtt, ^SMfctfxA (s i Ojl 

a) t&£<D&tti<Dmm&mm'*z>ctiz&K)* o^/\<o 

ft** HBfSriiUTPJ— XttfflSr^lPt/S 

[0 0 2 7] S-J*. *KW©*10)*lfi*tttC*W-5* 
SffiKI«Iaz 7 h Bl l tt* 

^FffiEU i2»il l:^TIiaz7 h © jEBffHHT* 

^>o bi i 2 fc^-r J: o \z. mmzL—v m*. *m 
#9ia i o o ^lEi^ojtgtcR^-r^ffi^^p-^ i 

WB^y b2t, mm^v K2£r«^xA l 0 OtCfatJT 
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ffEt^X7y'J>y (Ml) 3<h, 9iA10 0 

i*-r^«ao)a»«s*yx;u5 >)x/moo©/7 
[0028] m3\tmio)mm^y K2<ag»*s-rw 

K2tt, 2^co^£B£B2 0 a, 20b*tnj»»2 

ot, £a>*ta«2 0a. 2 o boaaKoB^Ksan 

fc#tt=/A«^6tt-5#ttffl»2 1 #tt3tt4 2 1 K 
Jft^n^iir- ^LT(0ffi7^^A2 2 # 
tt#^Sft*««EE«2 3 iSiAt^S. 
[0 0 2 9]»«^H2tt, B*U&^»»«#lfc:J; 
20 D¥iflf^xAl 0 O<0g;5ftlC»B&^ffi£fto*O> 

WS'Sy K2©5E«P«2 O0D*«2 0 clC»4 

ZtLZ>£, m 4 tC^t* J: O IZ. Ii7^fM2 2^#tt 
SB«2 1 ^IT^xA 1 0 0 (D^^Jl^JScZSX.y >*3B 

(c^ffi^n^o ccxjy'j >^3<^ffi»(opaitct5Vi 
o b<Dm<Dmm^mz^^mm^m^x^^ 0 

[0 0 3 0]«g7^JI/A2 2H H^bft^fflJg^ir 
30 > y NC^^nt^D, ffl«#-fey hrt<DU— ;P2 4 
a, 2 4b (02#Rg) fdcfcoT, Bf 6 

A^x/M 0 0i:g(STS<t5l:a:oT^S. WK:7 
^;UA2 2 IC^xA 1 0 0 (D^^)^RZSX. y zSffi&ffi 

7£<Dm£ti-cm£L. ^xai o o^mte^-fr^ci^tc 
cto^xA i o 0©^^;i/^^xy^^5Jf^-7^;u 

a 2 2 h&mm^Tmm&'ffOo ft*, mmy^jv^ 

40 2 2 ^xAl 0 0 £#LTffl»£1±Troe£:fir 3 Zt 
tLTt)«tK €JfS4 J fcWSf^^;i/A2 2£U — 

Jl/2 4a, 2 4b»C«tOm«©i«a[Tffi«31»Xtt»jR 
j@IOS:fT^, ^xA(DJP^rfilOffl*tiiflE«Cj:Sffll&S: 

[0 0 3 1 ] ffl|7^1/A2 2i:l/TH 5Jf0®<hft£ 

\zmm?z>mm*. m&<Dmm^#2nz>&miz&c 

50 TM^n^)^ 4 000 -# 12000 
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(Dy-f-V=E> K-^&g#4 0 0 0-# 1 0 0 0 0^S i 
C£^SC£rt*T#So 
[0 0 3 2] m^\Z^^o\Z. f|7^l/A2 2 (DM 

»2 1 <DW)lT\Z&r>T. ig7^fM2 2d^^x/\ 
1 0 0©^^;i/S5{C**UTffi*P**«<. ^0E*P© 
5f@7^l/A2 2<Dffi*W, ^;U8B»rH<D 

SpKUt^T+^tC/hS^fr^i, P = T/ (pW) 

£&So 

[0 0 3 3] if EES 2 314, 2 0£>£!ttiSE2 0 

a, 2 0 bCDKfCSBS$nT43 0, ^x/MOO0iJ 
faK&ib^t&oT^So )fE1S2 3^iAl 0 0 
<£4^>;^c^ffirrs ^^t:, SttM2lWfl7 
>fM2 2rt*£xA i o 0(DXy Affile fcfflE^ns J; 

[0 0 3 4] liMyX;HWiA7 K2<WE#K: 

»UTi*»tttcE«anT450, Sfwc^i/M o o 

te&<, ^xAlOOCD^M (IP*^2 lC:fclAT±®) 

[0 0 3 5] El 5 (a) \*m 1 ^^-r®5*-f— ;U7 S: 
^"tlEMH, El 5 (b) (Wx/MOOO/yfSSfi 
LTt^StSOHSEsM' — )V7 £^fT¥SE|-C£>So El 
5 (a) RZtmS (b) fC^-r^3^, ffi5*-f-;P7 

rau ^x/M o o<ds y^MWRzs^^jvmmzttfcL 

tzM)k<DM7 0 a#*j£Snfc3jvf — ;P7 0 ^-T~ 
;P7 0€rIilteSitsiiHE«l7 1 i*«AT^S. *>f — 
;i/7 0 0^17 0 atCteW*.«JftaS# 1 0 0 0 OSg^)^ 

[0 0 3 6] ®e#-f — ;u7 iCcktJ^xA i o ocoy y 

5P7 2^iPTS^(C«, />y^>th6tCck0^ai/\ 
100©/7f 72«fflt, ®5^-f-;U7^fifC 
J 2&<Z><ko\Z<y^/\l 0 0 <BEH6 *f?it^it 

So f IT, EI5 (b) \Z^-t<ko\Z, m^E^-JV7 
(D^—)V7 OCDffi 7 0 a&S y^7 2 TEC 
(4 7 1 *^i:LT^»;i/7 0£[Hl!g£-£So CGD<h 

mfifji7 i ^ir^Vj^jkU^-^mz^m^^z. 

t\Z£r>T, ^xAl 0 0<£>/ y^7 2 ©fflgSrfr?. 
[0 0 3 7] ±JEUfc«j«a)W«^Xy hSrffl^ 

>f^«*^xA (S i «>xA) <0«ffi^«riclvfct 
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s^n^i^i-rs^^tco^TiftBj-rso :<^hu>f 

St><£>T<feSo 

[0 0 3 8] ST. RIElStCctOf^xACS 
MtC^^-y hU>?Sr«/frr* (018 (a) RtfB 

1 8 (b) #fig) 0 S i NH5 0 0<DmZlZ2 
0 0 nrru S i02i51 0 9 0 nm, 5*>r — 
/hl/^5 2 0<Z)BBPS«0. 2 5 Mm, SSU7(i 
mT*&S 0 Z.CDR I ElUJCjcoT, ^ft^xA^ 

10 ffi»cttH18 (b) K*T«fc3&»tt^65 3 0**»/S 

[0 0 3 9] *»#«>xA10 0lt fWXIf 

/£S£Tfti*{cl^c^T\ n — 5 1 IcJ; D*¥®^T 
(HiegffitCtt^^tlSo W*"\y F2&S7xAl 

0 (XDtpfoJjfalZ&mZlt* ^xAl 0 0 co^^;i/SK*t 
8f^7 K2WS7>r;^2 2 ^.toTS^&sns 
cfc5(£, Wf^h^S'JxAlOOCffETS. S 
/z, OTS'Ny K2<7>JfJ£1£2 3$:^iAl 0 OO^'C^J 
20 r&]tC^®j$i±, ifffi«2 3<D* 5 PH*»S*lRl^6X!y 
5>««*fc««EELT, ilf«7^;PA2 2Sl7^S«« 
Jc«^tf9 8 kP aSS©JE*T»«SlS:*. COct^ 

«^w«-rsci<h^T^So x;p 

4*6!)x/M 0 0<D^^;i/3BX^x-;v?SBtW«7-< 
;i/A2 2<z)S«ffltcl!lffiXtt)re7K^ttl&*ns. n-5 

l«CJ:^xAl 0 O^tHl^^it. 7xA10 0 

2 2 £*ffltg<*-&T'>xA 1 0 0eD^;WBRtfXy>> 
so ffi&fi5£ffl«-r*. 

[0 0 4 0] £7c, 9xAl 0 0©5VKX»J«iB«K: 

s^MbTav^^T^w^itSo zti\z<kv. mmm 

JC^-rSW^HtCctoT^xAl 0 OCDtVVTX^/S 

£ ns cD^^it $ ns o 

[0 0 4 1] ^(Dm. ±misfcJ:o\z, 7^^ir>it6 
<h©e^<~;i/7 <h£ffllAT* >?xA 1 0 0(£>/ ^7 
2 C0^^;PSBS^X *y vg&<&£#£ffl«*r So 
40 [0 0 4 2] C^J^tCLT, ^xAl 0 OG^^HSK 
atfxy>?«©W«3fl«ffton*7i^ #tt«M* 2 l 

ILT^jE^c^lT, ffi®l$a>3«£fflttJ2 1<Z)3I 
*rt*«TT* #ttSR»2 l ©3B**<(ST"r 

Si^iETf S£fiff®U-— h^fb"TSfc66, 0tMcoW 

i^077^fMtHCtWt&K 
[0 0 4 3] ^dT^-5#14SS«2 lO^fbttt. ffltt 
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-V > yspjWSTffiT-T * - 1 o fc. 
[0 0 4 4] #ttSW2 l©#fttt. &itUZ<\,WR 

[0 04 5]foT, ^i/M 0 0iC«LTW«7w;U 
A 2 2 Rtf 3¥ttg|5« 2 1 £ff LjAfr ffiJUD (El 4 

<t^-5) . aTffl«t3aiaiB**4i;5. 

a. 2 lifimmyj )vj*2 2 ^muzou-ens. 

lie SKA*. ±Jll/JtJH«W2lo*ftl:J:0. i^M 2» 
[0 0 4 6] #ffi8Wf2 1 il/T, -¥>y^0. 6MP 

hi$m 1 0 h*iwt. gMtatf 2 1 \zm<^+m 1 0 %« 

l#IH£ifl€f S*ifc 0 6. 1 ^-IHlwawtffTtt^^^gS 

[0047] coi^&i^e. ^mmmm-cit. x 

7->'J>y3£ffl^T, #1435**2 1 F 

2 2K#A&n«»ffi*#— «£&S«fc3»c3e#a5 2 0 

l^ftiaOiyXLSoitiLTfc. 8M4gB1*2 1 
tfmztftftf* ttX 7 yU>^3 *«3£ft« 2 0 R 
**2l£JfEELT. mm? 4)12*2 2^6^^;l/SB&UC 

;ua2 2cj:*w*u-hs#tc— ^c-racitjftJ-r 
*«t 3 teste o . 5ss bfcwes^sr* c tanijfrgifc 

[0 0 4 8] ±iSbfc— 5£©*F©*€ratt, »tt«*f 

2 l ^Rff^©yv:#^w5i^T$:Wrs^^-r^>J;^^ 

ft1g$*l-5o BH^. gMCii^T. F=2Tcosfli 
X\ eiWi/M 0 0©«®<t3iiM43B#2 1 t<Dtsrm so 
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[0 0 4 9] — £©;frF£aHt;£<h#©#t*SW2 1© 
¥£S£L (g4#I) iU #tt«*f2 l*«±i£©S& 
{b»C J: -a T A L fcttft < U -o tz®&&%*.2>. 
2 1 A L Actt & < fc-S C <h iz <fc o T. 0 # A 0 1£ 
t*/hS<ite»5. ^T^ATffttM^-t-StTnWu /£ 
MT-«±iKLfcF = 2Tcos effll^iL. # 
F«4^Tifc-£> (-^^Lt) ©T\ AT/T=A0 t 
a n 0 £(^-5|iB&#/£5i-r-5. Sit. ifl= (AL/ 

D t a n 0©ng&t>j&irr£©-e. at/t= 

(AL/L) t an20©Si^it5„ CCT, ^ 
g?0£ 1 smtLtzm^, AL/Lt5*. JttfcHttKHfeW 
•5?I^©M^CDfiJ^-*Klc:te-5. Z. £ 5^jJ£ 

3l7J©fliS4>©i>J€, © 7 L^>te€>-r. tethjEm. 

fflttnwi o oi*iwsiB€fT<b. s$ttgW2 1 tc«<a 

[0 0 5 0] ^^WroMCIoT^- fiW^Sr^il 

-r&fc^cite. ^^;na5©ttcS^4*c[c0f«7^;uA2 2 

*t, 8 >f^xA©I^tt, ¥^-rn«l/ (3 6 
0/ira) ggT»5*J. (12 0 /xm) £ 

^ofr-%lzJ;^t£miZfc.&m'& : b$>Z>. c©J:5te^:^ 

^£tt^©ffiSDP«iC^LTfefiJf07^;PA2 2 

ttnas:&!te^. 

[0051] c©w«7^;PA©^$)cl4tt. mmy-oi 

A©7^^A«M^/P$T^S-5. Sfi7-fMffl«l 
t L t-«S»l:ffl ^ ?.n2. P E T S^ffl J9£ 
7 5 Mm«±©ffl^:7^;PA£^^^gB©fflffifCft*3-& 
<t5tUfe, E16 tc*TJ;-5lCOTlP7^^A^Jfi : nffl 
^•dTLS^I^S. ^©J^fCfiJF^-i'-H/AT^tJf 

nft^Tbt^t, ^^;ugi5icw^7^;uA©j*ttL 

x/M 0 0 ©^"<;U^S:1^— fcfijf«i-r-5rt^-e#ife< 
^c-5>„ r©«fc5tcW^7^;UA*i5ftlffi^oTbSofe 

««Jx.«i^^©mfijfif^fi : ofe^^. mmy-f 

iciiti. c: t«T#-f, ^^;i/gp^©tf^e<£: 
^±t»*-r-&fc»tJ4ffiffl«Fra*fi< . fi«jx.«2^p B i 

{c-r-5i&ig75*<fc5. h©{£TtC^>^:** 

[0 0 5 2] fi£oT. **JS»«1?f4, i«7-f^AS; 

(c^UT*fnftA^ci^te^e«©si»;i4*«ffc-a-T 
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;npfffi© («*) ft*©ftH»tt»c»LT#fnft36«*c 
[0053] c<D<kvtz, xmnmrn-vit* mmy^ju 

A2 2^:lT»IWi7^Jl/A^^Tl^OT, r>x 
/MO OCO^^;Ug8(C:*5l^TSF^^^^A2 2^5fnft 10 

<hrtnr^££>T> ^xAl 0 0C0^^;i/^^r^l^tCOTIP 

f ^dt^"srffi<h«:s. *mmwm-cte. mmy 

7^fi^2 2£^xAl 0 0<Z)^^;HBOftBBJKJR(w» 
&5«fi 7 ^A */8 US £ £ tCct o T *> I^^OOgi^ 

few. 

[0 0 5 4] *^ifi«ttTtt. _ta!L/!:J:^(', 20 
«2 l*^UTBfg7>f^A2 2£^xAl 0 0 tCjfffi 
LTI/^^ £<0<fc5&#tt8M*2 l£/S^&V>Tffl® 
7^M2 2SrES§r>xAl 0 OKffJELfcig'&lCte, 
fff7^^A2 2IWxA 1 0 0(OiS$75rlRl4'ifeg8»fC 
U^««*r*d4:*«T#"r, ^©ftftkfiSttBi* 10m 

^&V>o «^x/M 0 Q&mfelzfEo^^JVffi&ffiL 

Al 0 0<©^^aB^*fUTiftW^ft«UTEE*SJni*. 
SC<h^ffllSTfeSo 30 
[0 0 5 5] **JS»80±5l:, 5W*»#2 1 

xmmy^c)iA2 2&^x/m o o tcjf m-r^T&ST 

tt, ±3$b^Cci:3tC, 5f§7>{M2 2^f,^xA10 
0CD^^;^^bTUU^)SiEE^P^ P = T/ (p 

w) ^^;i/^oKB^> r ;!/^'i7> K<z)«-& 

COJ:3(C. #ttM2 1^lTW7^;i/A2 2$: 

^x/m o o tWfE-rntf, w«^aF-^-r«a»*ffiffi 

[0 0 5 6] ±JfiUfc*J5K<Z)W«a-y hSrffl^T, ^ 

[0057] fLMQ m<ommy * jpa^lt, &^#4 

0 0 0<^y-r^ : e> Ktt'PsWPS 2 5 /zm^PET7^ 
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\ffm<Dmmy << ;ua^lt, ss# 1000 oa^-r^ 

9fB7>f^A©SU3 0mmtUt. £fc, #ttSR«2 
l©5B*T*t9. SNK&Sefc^KHJEU ft«0*l 
5^<hL£io ^^c, ^x/MOO(D[HlgM^10 0m 

[0058] s-r, wg'sy F2 a omg'j o m<ommy 
wm&rt'ofco z-cDmrnommiz^^TO 1 oo<d 

i*t^S«]T, aB«Offl<Z)W*'\!y H2 atttllfffl 

[0 0 5 9] ^xAl 0 0(D/ y?-7 2<Dfflm$: 

ft-DfCo 5gH*-f — )l 7 SrEMSiift 1 0 0 0 m i n - i 
T[Hlfe$1±T3 OfWH^xA 1 00077^7 2 ^rfiJFS 

[0 0 6 0] Z-CDWi, ffl<D3--yhlZ&\,*Ts ^^ffl* 
Wx7y^iW:PVAX*>yf^^x/M 0 0 

a***7Ufc. 

[0 0 6 1 ] CGD^tC, WB7^JI/A2 2&ffltifcP 
IWD-JxAl 0 0O^^;i/a5&tXXy>?-g8CDft-tt^ 
3 OCDlSfc^fTOdtJCcfcO, CDEffi-Cte 

[0 0 6 2] ->x/M0 0^^Mr/X7y 

EP*>, «OCDEffiT11 019 

(c) ic^r^tc. &vt$*m<Dm3kmz* sterns 

3 0<7)itf$C^/\^U/*^iSU:TDfla5 5 0**»J*S4l, 
^ISWBTfffen*CMP*(Z)SPXI^^ElCi5 5 0 C 

[0 0 6 3] ^rc, lifiLfcSSffllgtlOi/M 0 
0©i!fe***fT5i*»»«:ffl*^«:*^c:tt, ^xAl 

[0 0 6 4] ±i*bfcW«JL-y h&^*«ffla 
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[0 0 6 5] **«»«IC*3ViTtt. sscwet 

*f X »/Slfi±K: C V D ffiTfiJcJH L £ * 9 x A 

<o^^;w«, xy^«ftiwmK:#»"r4&Ruii«iitefe 

[0 0 6 7] H9{CtkTcJ:^{C, x U P >^{fcJBI 8 0 ft 20 
flcl«b&*W#9xAl 0 0±t^ T8B*-\'A>':S'«ffi 
tltffl^Rui8 1 ftA*^j£<0CVD8;K:J;9 3 
Onmfc'tMilitS^ Rul8nix;HXMI 

Bi:fe3 0nmgMI$n^)o £<7)3i<Z)Ru§l8 1 ft 

DRAMXttFeRAMlCftfflSnSfcOT*^, ±kE 

-rzzLtjfi&mztez. 30 

[0 0 6 8] **»S«fi8{c:*5ttsa««iffliS« 

HCftlAT, 9lAl 0 OCDBStCM^ 
UcRug8 1 £ISn»2©iga-y hftffiAT 

ft^-r«EB§¥HI*K 0 1 lligl O<£>IE[£r®0T£>£o 
[0 0 6 9] 010 RZSm 1 1 tC^T J; O \Z, M2 (Dm 

con-^ l l fc % #14^1 2 alcOTB^w^A 1 2 bft 
##fttt&W«n-;i^ 12^ ->^»7— 

yxjKo»»t*-rs*ME«i»&yx;n 3 (ai 11:* 

l&SXJH 5 (01 O(^^Ti^tf) tSSATU 
[0 0 7 0] W*p-;H 2tt, #14rfA^>5!fa^U^ 
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2be*»l/T**ft»fct)OT*!). 2 0. 

3 2 cm (8-f>^) 9xAffliLTIi, Bg3 0mm 
8ft. fiS2 1 Ommgfln?**. iiM/X 
;H3tt, 9xAl 0 OOli (HI 1 Jc43^T±E) 

ftiiciBitanfcw«n"-;n 2ooifi^{cSBM$nT^ 
0, ^©Jl*ftjftyx;n 3*6«>xa 1 0 0 cosmic 
lWT$n§. 9xai 0 oo>T*^gEBsnfc-y- 

^-hP-;H 4f4, EMEU&jWS^xAI 0 0(D^A 

p-;n 4 (cj: Dw*n-;u 1 2 ©«r«aoa*sn*. 

[0 0 7 1 ] C©J:33Q:«|j*©*2©W«n.z:y Hc*5 
^T, ^xAlOOH ^A>rx^JD£SftTfRl#fcLfe 
l*c«tt)*¥BBrtTIsI«5eeE^»S»S 
*i£ 0 :*lc, 8fia-;n 2 ft0i£$ 6 0^L& 
i«MCct^xAi 0 0©SiBi:SSSt5. - 

fc, h o-;i. 1 4 6@fi$itftj)t6'JxA 1 0 0 

;n 5*69xai 0 oco«tt®tcgt#^ft«*&-r^o 

P — 5 1 lOElCJClcfcO^xAl 0 OftlHlig^-bh ^x 
Al 0 0(OlS»in-iH 2 tSffl8$tT«5xA 
1 0 OtDSSftSiCW^-r^o iHn-JH 2t 

[0072] *^««88^*w**««aas«*ffli^ 

h£LT, HH*iRi*c8oa)W«'\y Kft^TT^fccoft 

[0073] mmy-c)VA2 2 <hit, 1000 

9fi7>f^A2 2 C0ipl«3 0mmtl,tZo «M*«B*t 2 1 
(031***9. 8NtC&5<fc-5K:8K£U £,g<9ft 1 5g 
'JxAlOOOafilSSlOOmin 

ft 1 0m 1 /m i nTfltt&Lfc. 
[0 0 7 4] $"T, WB'Vy F2(DWm*7>( )IA2 2ft 
^xAH«fc»^T81BBf»«$1S-Tl»IHOW«ftfT 

o^co z<Dwmiz<kD. ^^jvffij&tf^yzsmzttmL 

T«RuR8 1 ft^tC^f^Cii^T^fCo ^ 
tC, •)xA100©yyf72©|ffiSfToft. iKH* 
-T — ;W7ft[irtfci£ft 1 OOOm.i n - l THHES-ST 3 
0M')xA10 0©;y3 1 7 2SJfgL& o CtlfCJ: 

y yg=-7 2<n^)i>ffiRzsjLyi?mzttmisT^z> 

Rums lffi^±\Z^t£tl1t. 

[0075] &\z. ±misfzm2<DmmzL-y h&m^ 

[0 0 7 6 ] Bfin-;H 2(DOT^V^;i/Al 2btl 
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t\ 1 0 0 0 0 0)^t : E>KSWPET7>{ 

^lOOmin-i^lL ^7x/M 0 0©[HgSg$: 
100min-i.hu litt;XJH 3 7^ 63*6* £ 
2 0 0ml/mi n^mtLfZo £fc> ^&^?&{«&/ 
>OH 5 1 0 0 0ml /m i ntft^LL 

[0 0 7 7 ] £t\ ffl«D-;H 2S9xAl 0 0<Z)S 

[0 0 7 8] ccom. m<nn--y Mc&^T, ^^)VW> 
fc^fcit^xA 1 0 OtWlPVAX*>yf«$ 

o^io f IT, 'J>Xim tt»£ii:T, I§S»7 

[0 0 7 9] ClC0cfc5fCbTRu^^^*b^(O^a: 
A10 0SICP»«fbfci:5 t Rul8 1«J$ 

SS*U 0 i o a t oms/cm2*gSCft§^TifM 20 

[0 0 8 0] fik$fe<D^xy hX7f>^ffiTH 0tJA 
&\ ^i££LTffi&— 7>^x^A^U^A2 0%*jg 
«*JHHfc»&\ RuSMlOHatmos/cm 
2*ffilZ?Z<D-?2&5ft&>±frfrr)* lOiOato 
ms/cm2*i}:ti)^(:n Tflfico->Un>^fb 

lftifcD 7M±WF B ^glTl^Co 30 
[0 0 8 1 ] utlllMbT, ^XnoSfifllSICJ: 

DRuBSBitnn ^;i/»a«x7^astiit 

[0 0 8 2 ] Mfc. ±j*L«:W«a.x^ h^^SMI 
[0 0 8 3] *fc. #3l*»t8K:;6^TMU rSiCffl^c?) 
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[0084] *mffiT&m<Dmm\z<k%mmm<Dm£iz& 
z.<Dtc&. *¥£wiz&z>&fammmw 

t\ Cui, PZTE BSTiftW, 
[0 0 8 5] **ig<D»3©^3SS»ffit*tt^S 

ttigii:o^Tpjt5o suit *mmm<D 
&mwiw&m\z&tfz>mm'\v F&^-tmmm-efo&o 

mi 3\ZtkT£'51z. *^Jfi^(ci5frt^fiff«^^ H 1 

0 2H 2-3(7)^^^1 2 0 a, 12 0b^tt^ 
3120^ gg#:S& 1 2 1 S*UTrt»R:«#*««ftS 
tlSl#A*7^12 2i:*MT^S. 8*^7^12 
2^v^A^Kb*x-;u^<H(Z)^lfcttOD*^«S^ 

TH*. SMI 2 1 1 2 3i:afisnt 

£0, S*«S1 2 3^65tft ^SK# (* 

*> ttdf^SK^flS^Ay^l 2 2tC#y&£*l£o 

1 2 3 te&mv&tioimfo&ffifcrtvtf 1 221: 

[0 0 8 6] SMfr/^if 1 2 2te, 2 0 CD^tiB 

15120a, 1 2 0 b&miZMf&tStlfcWmi 2 0 c \Z 
WmZftT&O, Zi<DBUl 2 0 c fccfcd>T«#A!yif 

1 2 2*^^(Cfl«^Ui$?a:^cfc'5^j#SnTV^ 0 fiFf 
i7^Jl/A2 2H»t7yi 2 2 i:J}$3nS. 

[0087] mi<D^mwm(Dmm^y biz^x. 
mm^y F2&z.<D£otemf$.<Dmm'\y f 

T, Wm?^ )V1± 2 2 £r«^xA 10 0 tdBf^COjfJE^-C 
fl»£EU 9x/M 0 0 C t l:«t 0 >JiA 1 

0 0O^;USBi:Wli^^;i/A2 2 <h£gj£$1*TP^ 
^fT^o &*3, 5fi7^Jl/A2 2^^x/M0 0CWU 
T*iS*TSf*Sfr5JlttbTt)cfc^. 

[0 0 8 8] *l8SB»»Ttt, 8M*/1? ^122 tCjOffi 
iM«yStl)^i:^J;oT, mm? ^ )IA2 2 
TZffifcrtyifl 2 2#*«U Wmy^)lA2 2tfO 
xAl 0 OO^^^^^^^ttT^C^ch^^CD 
^xA10 0 ©HiSe^^CPit^ C ii^njfg 

[0 0 8 9] BfS7-r;PA2 2 <hLTte, SB 1 (DjgJSffi* 

;UAtfc<Z>OT®;fi (HASPT-^aS©SUBA-4 0 
0 3?) Sfflf-^tLTSliTWK BffiftSffl^ 
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\Z. M 7 ^ A 2 2 Cd; o T W A*^^ 1 2 2 ^ ^fiK 
[0 0 9 0] cW&oUffif&Offlm^y b&m^x. ^ 
«U ^^^B>H©fei^^Lrci?$2 5/zm«P 

0. lmmCO^^m=fATff^L^:ffiE#:;\*^^l 2 2 tC 10 

1 9 6 k P aCTy^^gy&LT^xA i o 0 00^^;I/HK 

^^x^^gpcDfijf^^firofco ^xai o o<D\*\&mm 

tt5 0 0min-itU;. Z\<D^miZ&^Ts »y*xA 

tZo 

[oo9i] Bun ±.mvrcfflm3--y b&m&& 

ft^xA (£80 M§l//: r >xA^t7h 2 0 0 a$: 
^g-r^-WcDn- K/7>n- HXr-y2 0 0 i, 20 
H7^MS^I5iliSn*7h2l0^:, ^xy 
ha*«fta3JB2«aiP#^ h 2 2 0<h, fi«#-&2 
30t, ±i£Ufcffl^n.X h2 4 0i, fcfrZL-y h 

2 5 0, 2 6 0 iSfflAt^. Sl«SP7H>yh2 1 
Ott, D-bV7>n-HXf-y2 0 0±^t7 h 
2 0 0 a, £if^2 3 0, Sfe#rL- y h 2 6 0 (EPiSJX 5 
Ittt^iSb, S2KD*7h 2 2 0(t fc&^i$2 
30, Wa- 7 h2 4 0, »J-7h 2 5 0, 2 6 

o(DPpiT*«£«irr£o 

[0 0 9 2] CMPIg^CuJ^X@£»*_fc^xA 30 
^iRS$nfc^xA*-fe-/ h 2 0 0 a*«H*U&^*-t 

/7>a-HXr-y2 0 01:11 $n§ 0 SlKn 
*7h2 10H p-hV7>P-KXf-y2 0 0± 
<DOx./\*±y b 2 0 0 a^e»¥l#^x/\«l, 
^©>5xASfil#-&2 3 0l:«lt-5. $2lSiD# 
7h2 2 0lt {RB^2 3 OK^S^nfc^xA^S 

w-^o, u^^xA^iiaz^ h 2 4 o 

[0 0 9 3] fflm^L-y b 2 4 0K43trvrtt, 
i^/XM^TKX^IiK^MbT^xACOlIM 

h 2 4 0TO»^lWt^3. 
[0 0 9 4] Ma-7h2 5 0, 2 6 0T(l*n^n 

2^gfe^, 3&&tmtftt>nz>rf. mm=L~v 1-240 50 
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JC*5^ri^«c^$nfc^xAttm2«iilP#!y h 2 2 
OfCcfcDSfc^Xy h 2 5 0XIJ2 6 OfCjKig^n, Sfc 
^O.x^ h2 5 0lC43^T2#:SfcilK «^K«koTtt«G 
»az7h 2 6 0(:*5^T3*», »5lri|4Ha-y 
h 2 5 0, 2 6 0tC43^^T2^gfe^Sr/3^Cgfe#$rff 

[0 0 9 5] *H«fe»©ff *>nfc «fei*rL— 7h2 5 0X 
te2 6 0£*><^T. ^lA^ffii^t, »l«2lP*y 

F2 1 O^KJSLfc'JxASSttBoTcnSu-K/ 
T>p — KXr- >?2 0 0±£> r >xA;ft-fe^ h 2 0 0 a 

[0 0 9 6] ft£>, ±JEbfc2^Cft». ZWfcmziS^ 

tfPVA«X#>^<BifeiM t*»*S!<Dift» 

[0 0 9 7] fflmzT--y b2 4 0 JCfefrtSW«» 

AWXMlOffig^^^bf^MRtfMM^* 

[0 0 9 8] ±^(7)*fflPffiiC*5l^T«. ^xACOHie 
$:P-7lXttl l^ffi^TfTofc^, ^7xA10 0O 
®H£ ^ * * Kcfc 0 »»LfcttlBTI5HES*T fc 
£tAo ±id!L^^^§itc43^T^ SFfiJR£# 

fiTT^*:^;:, ^xAlOO0fVHXMSt:gM 

[0 0 9 9] M2 iz^mm^y MCfWLT* 

HI 5lCStct5&«)fi3.-y hSffi^TfecfcU. Ceo 

m%ftvt<Dfflm^-y 0 3 2 2%±Tizm 

l$nft-»©»)tD-73 2 4a, 3 2 4 btCJ:0i* 
fSU :0#ttn-73 2 4 a, 3 2 4 b^:[eie$^^> 
^tl:«t-3T. i«Wir-y3 2 2&2ISJ:'5^& 

[oioo] ^fe, mi i\z7jk-?%z2<Dmm3-- y biz 

ftAT, i 1 6 C^tj: 3 M^az 7 H ^ffl t> J: 
dWSfia-yhCWB^yKS^Il U— ;U3 
14 a, 3 l 4 bi:±^t#»0^9fif-^3 l 

6 ws^— ^3 1 6 £^xa 100 (7)SS(c#m-r 

5n-^3 18iS:fAttO, U —)V 3 14a, 31 

4 btcj:owiP^^;i/A3 1 6 *mfe<Dmm~r:'&mmm 
xtemmmo lt^xa i o o (Dmrnzmm-rz. 

[0101] H 1 1 (C^Tfg2 CDfiTflf^-X^ He 

zKDwmzx-y b<r>mm^v K4 i 2m p— 5 

4 14a, 414 b«[:9f«r-^4 1 6rt*#[el£n 



(11) 
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u0P-7414a, 4 1 4 b £ [Elicit £ 
T#*G>P — ^4 1 4 a tc J; 9fiff®^-y 4 1 

[0102] sfc, ±»u&*M*aBTtt, wizmmt 

tC^A ffi***— cfc 5 icWJ±$|#!fcJ: 0 

^Jfigtc^bTOTS4 ] tcW^^^;i/A2 2l:4xbti§ 
«m#*^{t:2i*\ 9iai o o^&waffi (^^gB 

Cillt^ cfc 3 tc U T t> J: 

[0 10 3] OTSK*tt5S* 20 

A±(Offifet>±^(Z)fc<OtClSen^:^i. MAIi BaC 
O3, CaCO3f0y'Ja>f:^lT^*/^^*;i/ 

[0 10 4] ±j®<D^jSfi»ffi*C*5V^T«, 
ITS i >)xA*ffl^fc«*a!8L» SOI-^x 
A, SEtC, S i Ge ^ocA^CDffiCD^aS^^xA, ^A 
^fXMM^S i GeTM^nfcS i ^:tA«*fli^ 

«»*tLTt)J:^ 30 
[0 10 5] Jin*T**W<Z)— **»»JC^lriT»M 

mmgM<Dffimft\z&\,*Tm*m£zwmizTmM2ti 

[0 10 6] 

<fc 0 g«<B^;P3R&tfx y ^(7>*MX^S(Dl»5fe 

i/^x h\z^"fn^7,^jSM<Dm&f)^^:\zu^o -t 

;p-^yh^|pi±ts. ^;i«»tfx 

[0107] ^fc, wai^-^ffl^ifcfiffa^ctosK 
<omim^miz<m\sf5mm£te%m*^?%z.£t? 

T^>o 50 
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[0108] &fz. mm^-ytLrmmmmy^^A 
»atxxy^«) i:*^twif-7**<ffnft*^TL 

R u K&W«fc J: 0 c 

[0109] ztz. mm*\zmm^-zf\z-5-?Lt>tiz>w 
fcti&mfevn&tjtfcz&oizmm^y h**«pje«« 

[oiio] jgic. 8g^/t^^fcJtra/Effit*^«*&TSc: 
[0S<DffiWcCittBJ] 

[Ell] *5BMO»lO^«»»tc*tt*S«fflS«IB 

[0 2] Hi i:st»iizy h^IESfrMHTfe^o 
[0 3] B 1 ©Bfiany hOWBA^ K©ES8S*t 

[0 4] H3£jR-r«»'\* H©w««F<D^ai**'r»f 

[05] 05 (a) niai {ZK-rmm^—y b<om^^ 
^—jv^T^riEmm. 05 (b) */\<D s y 

[0 6] w«7>r;PA^»fnft^ofcttflB**T«i»» 

[0 7] *W#^xA0)^;PSX«Xy^a5©ipf»tC 

[0 8] m7iz^-rmm3--y h^m^xmm^n^rz 

[09] RuTOBSftft^^iA (S i^x 

a) £^-r®rS0-e&&o 

[010] **^<0»2<dlJ8i»!6»c*Jtsa«ffl3Sg 

[0 1 1 ] 0 1 o iz^-tm 2 owfgzL x >y h (DiEmmm 

[012] *f6W©*2©*Jfi«?!B^fett**«[«lSS 

[013] *«Mco*3a>^«»fl8^*^s*«ffla3S 
[014] **w*c«**««iJiSg«a)lE««l«<z)-"-« 
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[015] 0 2 (C*-rW«J---y hCD^^J^^-TiE^r 

[016] 01 1 (c^-rm2ro©f«n.-. y h<D&Bm& 

[017] 01 ltC^fm2«W^J---> hro^Jgfi«J$ 
*-TiE»S0T-*-5>. 
[01 8] 01 8 (a) Kctf01 8 (b) tt. M/>f 
Ay?(!)f>f h l/>5 L O^jMg&^-r»fffi0 

[01 9] 01 9 (a) 7iS01 9 (c) tt, 5V — :7 
1,11 n — 7 

2, 2a, 2b, 102 filf^f^-y h* 
3 X7i"J>y OfEttMfl) 

4, 13 mmmmsxju 

5 a(W»y/jp 

6 y-y^-tr>-y- 

7 ®5*-r-;i/ 

1 2 0fiD-Jl/ 

12b mmy-ovL, 

14 «-hD-;i, 

15 «tfiM;x^ 

2 0 



22 



* 2 1 






2 2 






2 3 






2 4 


a 


,24b U —)V 


7 0 






7 1 






7 2 






8 0 






8 1 




Rul 


10 10 


0 




1 2 


0 




1 2 


0 


a, 12 0b ^ffigK 


1 2 


1 




1 2 


2 




1 2 


3 




2 0 


0 




2 1 


0 




2 2 


0 




2 3 


0 




20 5 0 


0 


S i NI 


5 1 


0 


Si02i 


5 2 


0 




5 3 


0 




5 4 


0 




5 5 


0 





[01] 




100 



[015] 




[0 2] 

24a 24a 



I T j )j loo 4jf / 



24b 24b 



[S4] 




2Qb 



<5t a 
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CiffctSB] ¥J&1 4^3 £ 1 2 B (2 0 0 2. 3. 1 
2) 

I^ttttiE 1 ] 

cg»*^4_] mummer— -J^mm? * fr^z&vw 
>. 

[MiSll HfrSB0f«7— r/fc «fc 9 ttCffitSt? if It 



[*tt«IE 2 ] 

[«jE»«3BB«] 0 0 14 
[0 0 14] 

[#^*iIE 3 ] 

miEMmmm%>] oois 

[*fIEl*l^] 

[0 0 18] *»W©*i©««f4. Bfgr-yt, _h 
EWif^-^SsmT-S^ftJfcS^fcffl^'y Kt. 
±Ef«^7 H^Rff^roJfBE/jT'^ffibTifBBTiPT— 

aawiST 5 — -? t ±aaa« t ©as* c «t o * <£©w«? *ff 

HM^*tIE4] 

91 JOS 
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